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(57) ABSTRACT 
In a method of manufacturing an organic light emitting dis 
play according to an embodiment, when a thin film transistor 
Substrate including a display area and a non-display area is 
prepared, an organic light emitting layer is formed on the 
display area. Then, a first cathode layer is formed on the 
organic light emitting layer through a first deposition method, 
and a second cathode layer is formed on the first cathode layer 
through a second deposition method. The first and/or second 
deposition method may be performed by using heat. Thus, the 
light-emitting quality of the organic light emitting display 
may be improved. 

13 Claims, 7 Drawing Sheets 
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Fig. 2 
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Fig. 5A 
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ORGANIC LIGHT EMITTING DISPLAY AND 
METHOD OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application relies for priority upon Korean Patent 
Application No. 2008-36197 filed on Apr. 18, 2008, the con 
tents of which are herein incorporated by reference in their 
entirety. 

BACKGROUND 

1. Technical Field 
Embodiments of the present invention relate to an organic 

light emitting display and a method of manufacturing the 
same. More particularly, embodiments of the present inven 
tion relate to an organic light emitting display having an 
improved light-emitting quality and a method of manufactur 
ing the organic light emitting display. 

2. Description of the Related Art 
In general, when applying an electric field to an organic 

material that serves as a light emitting layer, electrons and 
holes in the organic material are bonded to one another to 
generate a light. An organic light emitting display displays an 
image using the light generated from the organic material. 
The organic light emitting display includes an anode elec 
trode that serves as a hole injection electrode, a cathode 
electrode that serves as an electron injection electrode, and an 
organic light emitting layer interposed between the anode 
electrode and the cathode electrode. In addition, the organic 
light emitting display further includes a thin film transistor 
that drives the organic light emitting display. 

The organic light emitting display has a structure such that 
the organic light emitting layer and the cathode electrode are 
formed on a substrate on which the thin film transistor and the 
anode electrode are formed. The cathode electrode, generally, 
is formed by a sputtering method so that the organic light 
emitting layer is damaged and the light-emitting quality of the 
organic light emitting display is deteriorated. 

SUMMARY 

An exemplary embodiment of the present invention pro 
vides a method of manufacturing an organic light emitting 
display, capable of forming a cathode electrode without dam 
aging an organic light emitting layer. 

Another exemplary embodiment of the present invention 
also provides an organic light emitting display manufactured 
by the above method. 

In an exemplary embodiment of the present invention, a 
method of manufacturing an organic light emitting display is 
provided as follows. When a thin film transistor substrate 
including a display area and a non-display area is prepared, an 
organic light emitting layer is formed on the display area. 
Then, a first cathode layer is formed on the organic light 
emitting layer through a first deposition method, and a second 
cathode layer is formed on the first cathode layer through a 
second deposition method. In this exemplary embodiment, at 
least one of the first deposition method or the second depo 
sition method may be performed by using heat. 
The first deposition method may be a heat vaporizing 

method and the second deposition method may be a sputter 
ing method. The second cathode layer covers a portion of the 
non-display area, and the first cathode layer covers an upper 
Surface and a side Surface of the organic light emitting layer. 
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2 
The first cathode layer is formed by fixing a mask that is 

used in forming the organic light emitting layer and is spaced 
apart from the thin film transistor Substrate, and depositing a 
conductive material on the organic light emitting layer. 
The second cathode layer may be of a same material as the 

first cathode layer, or the second cathode layer may be of a 
different material than the first cathode layer. The conductive 
material may include aluminum (Al), silver (Ag), gold (Au), 
copper (Cu), or an alloy thereof. End portions of the first 
cathode layer have a width of about 0.5 mm to about 5 mm 
from the end portions of the organic light emitting layer, 
respectively, and end portions of the second cathode layer 
have a width of about 1 mm to about 10 mm from the end 
portions of the first cathode layer, respectively. 

In another exemplary embodiment of the present invention, 
an organic light emitting display includes a thin film transistor 
Substrate including a display area and a non-display area, an 
organic light emitting layer formed on the display area, a first 
cathode layer including a first conductive material and cov 
ering an upper Surface of the organic light emitting layer, and 
a second cathode layer including a second conductive mate 
rial and covering an upper Surface of the first cathode layer 
and a portion of the non-display area. In this exemplary 
embodiment, the first and second conductive materials may 
include a metal that reflects light. 
The first and second conductive materials may be different 

metal materials that reflect light, or the first and second con 
ductive materials may be a same metal material that reflects 
light. 
The first and second conductive materials may include 

aluminum (Al), silver (Ag), gold (Au), copper (Cu), or an 
alloy thereof, and the first and second cathode layers may 
have different densities from each other. 

According to one or more embodiments of the manufac 
turing method of the organic light emitting display, the cath 
ode electrodes may be formed without damaging the organic 
light emitting layer. In addition, Voids may be prevented from 
occurring in the cathode electrodes, and the deposition speed 
of the conductive materials may be increased. Consequently, 
the organic light emitting layer is protected by the two cath 
ode electrodes, thereby improving the light-emitting quality. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other advantages of the embodiments of the 
present invention will become readily apparent by reference 
to the following detailed description when considered in con 
junction with the accompanying drawings wherein: 

FIGS. 1A and 1B are views showing an organic light emit 
ting display according to an exemplary embodiment of the 
present invention; 

FIG. 2 is a sectional view showing an organic light emitting 
display according to another exemplary embodiment of the 
present invention; and 

FIGS. 3, 4A, 4B, 5A, 5B, 5C, 5D 6A and 6B are sectional 
views illustrating a method of manufacturing an organic light 
emitting display according to an exemplary embodiment of 
the present invention. 

DETAILED DESCRIPTION 

It will be understood that when an element or layer is 
referred to as being “on”, “connected to’ or “coupled to 
another element or layer, it can be directly on, connected or 
coupled to the other element or layer, or intervening elements 
or layers may be present. In contrast, when an element is 
referred to as being “directly on.” “directly connected to’ or 
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“directly coupled to another element or layer, there are no 
intervening elements or layers present. Like numbers refer to 
like elements throughout. As used herein, the term “and/or 
includes any and all combinations of one or more of the 
associated listed items. 

It will be understood that, although the terms first, second, 
etc. may be used herein to describe various elements, com 
ponents, regions, layers and/or sections, these elements, com 
ponents, regions, layers and/or sections should not be limited 
by these terms. These terms are only used to distinguish one 
element, component, region, layer or section from another 
element, component, region, layer or section. Thus, a first 
element, component, region, layer or section discussed below 
could be termed a second element, component, region, layer 
or section without departing from the teachings of the present 
disclosure. 

Spatially relative terms, such as “beneath”, “below'. 
“lower”, “above”, “upper” and the like, may be used herein 
for ease of description to describe one element or feature's 
relationship to another element(s) or feature(s) as illustrated 
in the figures. It will be understood that the spatially relative 
terms are intended to encompass different orientations of the 
device in use or operation in addition to the orientation 
depicted in the figures. For example, if the device in the 
figures is turned over, elements described as “below' or 
“beneath other elements or features would then be oriented 
“above' the other elements or features. Thus, the exemplary 
term “below can encompass both an orientation of above and 
below. The device may be otherwise oriented (rotated 90 
degrees or at other orientations) and the spatially relative 
descriptors used herein interpreted accordingly. 
The terminology used herein is for the purpose of describ 

ing particular embodiments only and is not intended to be 
limiting of the disclosure. As used herein, the singular forms, 
“a”, “an and “the are intended to include the plural forms as 
well, unless the context clearly indicates otherwise. It will be 
further understood that the terms “includes” and/or “includ 
ing', when used in this specification, specify the presence of 
stated features, integers, steps, operations, elements, and/or 
components, but do not preclude the presence or addition of 
one or more other features, integers, steps, operations, ele 
ments, components, and/or groups thereof. 

Unless otherwise defined, all terms (including technical 
and Scientific terms) used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to 
which this disclosure belongs. It will be further understood 
that terms, such as those defined in commonly used dictio 
naries, should be interpreted as having a meaning that is 
consistent with their meaning in the context of the relevant art 
and will not be interpreted in an idealized or overly formal 
sense unless expressly so defined herein. 

Hereinafter, embodiments of the present invention will be 
explained in detail with reference to the accompanying draw 
ings. 

FIGS. 1A and 1B are views showing an organic light emit 
ting display according to an exemplary embodiment of the 
present invention. 

Referring to FIGS. 1A and 1B, an organic light emitting 
display includes a thin film transistor Substrate 10, an organic 
light emitting layer 20, a first cathode layer 30, and a second 
cathode layer 40. 
The thin film transistor substrate 10 is divided into two 

areas, i.e., a display area D1 and a non-display area D2. 
The display area D1 is an area in which an image is dis 

played. The display area D1 includes a gate line 11 extending 
in a direction, a data line 12 crossing the gate line 11, a pixel 
area 13 defined by the gate line 11 and the data line 12, a thin 
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4 
film transistor 15 connected to the gate line 11 and the data 
line 12, and an anode electrode 17 arranged in the pixel area 
13 and connected to the thin film transistor 15. The thin film 
transistor 15 includes a gate electrode, an insulating layer, a 
semiconductor layer, a source electrode and a drain electrode. 
Plural pixel areas are arranged in the form of a matrix to define 
the display area D1. 
The non-display area D2 is an area in which an image is not 

displayed. The non-display area D2 includes a contact part 19 
that is connected to a driver (not shown) to apply a driving 
signal to the thin film transistor 15. 
The organic light emitting layer 20 is formed on the display 

area D1. Particularly, the organic light emitting layer 20 
includes a plurality of layers such as a hole injection layer, a 
hole transfer layer, an emission material layer and an electron 
injection layer, which are sequentially stacked on the thin film 
transistor substrate 10. The organic light emitting layer 20 
may display various colors according to the emission material 
layer. 
The first cathode layer 30 covers the organic light emitting 

layer 20. The first cathode layer 30 includes a conductive 
material Such as aluminum (Al), silver (Ag), gold (Au), cop 
per (Cu) oran alloy thereof, and may have a thickness of about 
100 angstroms to about 1000 angstroms. 
The second cathode layer 40 covers an upper surface of the 

first cathode layer30 and a portion of the non-display area D2. 
The second cathode layer 40 includes a conductive material 
that may reflect light, for example, aluminum (Al), silver 
(Ag), gold (Au), copper (Cu) or an alloy thereof. The second 
cathode layer 40 may have a thickness of about 1001 ang 
stroms to about 5000 angstroms. 
The first cathode layer 30 and the second cathode layer 40 

may include different materials or the same material. 
In one or more embodiments wherein the first and second 

cathode layers 30 and 40 include the same material, the first 
and second cathode layers 30 and 40 may have different 
densities. In other words, since the first cathode 30 is formed 
by depositing a material Such as aluminum (Al) through a 
thermal evaporation method, the first cathode 30 may be 
provided with voids therein. The second cathode layer 40 is 
formed by depositing a material Such as aluminum (Al) 
through a sputtering method such that the second cathode 
layer 40 does not include voids. Accordingly, the first cathode 
layer 30 has a lower density than that of the second cathode 
layer 40 because of the voids. 

FIG. 2 is a sectional view showing an organic light emitting 
display according to another exemplary embodiment of the 
present invention. In FIG. 2, the same reference numerals 
denote the same elements in FIGS. 1A and 1B, and thus 
detailed description of the same elements will be omitted. 

Referring to FIG. 2, the organic light emitting display 
includes a thin film transistor substrate 10 that is divided into 
two areas, i.e., a display area D1 and a non-display area D2, a 
first cathode layer 30, and a second cathode layer 40. 
The first cathode layer 30 covers an upper surface and a 

side Surface of the organic light emitting layer 20. End por 
tions of the first cathode layer 30, which cover the side surface 
of the organic light emitting layer 20, cover portions of the 
non-display area D2 adjacent to the organic light emitting 
layer 20. That is, the portions of the non-display area D2 
covered by the end portions of the first cathode layer 30 have 
a width of about 0.5 mm to about 5 mm from the ends of the 
organic light emitting layer 20. 

In addition, the second cathode layer 40 covers upper and 
side surfaces of the first cathode layer 30 and portions of the 
non-display area D2. The portions of the non-display area D2 
covered by the end portions of the second cathode layer 40 
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have a width of about 1 mm to about 10 mm from the ends of 
the organic light emitting layer 20. 

FIGS. 3, 4A, 4B, 5A, 5B, 5C, 5D, 6A and 6B are sectional 
views illustrating a method of manufacturing an organic light 
emitting display according to an exemplary embodiment of 
the present invention. 

Referring to FIGS. 3, 4A, 4B, 5A, 5B, 5C, 5D, 6A and 6B, 
a thin film transistor substrate 10 that is divided into a display 
area D1 and a non-display area D2 is prepared. Particularly, a 
thin film transistor and an anode electrode are formed in each 
of the pixel areas that are arranged in the display area D1. The 
thin film transistoris formed on a Substrate and includes agate 
electrode, an insulating layer, a semiconductor layer, and 
Source and drain electrodes, which are sequentially stacked 
one on another. The anode electrode is formed in each pixel 
area and is electrically connected to the thin film transistor. 
The anode electrode includes a transparent conductive mate 
rial such that a light is emitted toward a rear side of the thin 
film transistor substrate 10. 
As shown in FIG. 4A, a mask 15, which leaves an area 

corresponding to the display area D1 opened, is disposed 
above the thin film transistor substrate 10. The mask 15 is 
spaced apart from the thin film transistor substrate 10 by a first 
distance T1. 

Referring to FIG. 4B, organic materials are sequentially 
deposited on the thin film transistor substrate 10 in order to 
form a hole injection layer, a hole transfer layer, an emission 
material layer, an electron transfer layer, and an electron 
injection layer. The organic materials are formed by using an 
organic material container installed with a deposition device 
and moving the organic material container above the mask 15. 
After one organic material is deposited, the deposition pro 
cess is repeatedly performed, wherein the organic material 
container is replaced with another organic material container 
for the deposition of the next organic material. Accordingly, 
the organic materials passing through the mask 15 are sequen 
tially deposited on the display area D1, so that the organic 
light emitting layer 20 including the hole injection layer, the 
hole transfer layer, the emission material layer, the electron 
transfer layer, and the electron injection layer may beformed. 

Referring to FIGS. 5A and 5B, a first conductive material 
that reflects light is formed on the organic light emitting layer 
20 by using a heat vaporizing method. When forming the first 
conductive material, the mask 15 used in depositing the 
organic materials is used. That is, the thin film transistor 
substrate 10 is inserted into a chamber while the mask 15used 
in depositing the organic materials is disposed above the thin 
film transistor substrate 10 as shown in FIG. 5A. Next, after 
setting the chamber in a high vacuum state, the first conduc 
tive material is heated to vaporize the first conductive mate 
rial. As a result, the vaporized first conductive material is 
deposited on the organic light emitting layer 20, thereby 
forming the first cathode layer 30. The cathode layer 30 may 
have a thickness of about 100 angstroms to about 1000 ang 
StromS. 

The first conductive material 30 is deposited at a slow 
deposition speed to prevent occurrence of voids in the first 
cathode layer 30. The first conductive material may include a 
single metal. Such as aluminum (Al), silver (Ag), gold (Au), 
copper (Cu) or an alloy thereof. 

Meanwhile, as another example of the first cathode layer 
30 as shown in FIGS. 5C and 5D, the first cathode layer 30 
may beformed to cover an upper Surface and a side Surface of 
the organic light emitting layer 20. More particularly, the 
mask 15 used in depositing the organic materials is spaced 
apart from the thin film transistor substrate 10 by a second 
distance T2 and held thereat. Next, when the first conductive 
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6 
material is heated and vaporized, the vaporized first conduc 
tive material is deposited to cover the upper and side Surfaces 
of the organic light emitting layer 20 after passing through the 
opened portion of the mask 15. Thus, the first cathode layer 30 
may be formed to cover the upper and side surfaces of the 
organic light emitting layer 20. In this exemplary embodi 
ment, end portions of the first cathode layer 30 have a width 
of about 0.5 mm to about 5 mm from the ends of the organic 
light emitting layer 20. 

Referring to FIG. 6A, a second conductive material is 
deposited on the first cathode layer 30 and a portion of the 
non-display area D2 to form a second cathode layer 40. The 
second conductive material may be deposited by a sputtering 
method. 

Particularly, the thin film transistor substrate 10 on which 
the first cathode layer 30 is formed and a target including the 
second conductive material are placed in a sputtering cham 
ber. Then, a sputtering gas is injected into the Sputtering 
chamber and a direct-current Voltage is applied to the target, 
so that the plasma is generated in the Sputtering chamber. 
When ionizing the Sputtering gas by using the plasma and 
colliding with the target, the second conductive material is 
deposited on the first cathode layer 30 and the portion of the 
non-display area D2, thereby forming the second cathode 
layer 40. The second cathode layer 40 may have a thickness of 
about 1001 angstroms to about 5000 angstroms. 

In the present exemplary embodiment, the second conduc 
tive material may be a single metal Such as aluminum (Al), 
silver (Ag), gold (Au), copper (Cu), or an alloy thereof. Thus, 
the materials for the first and second cathode layers 30 and 40 
may be the same as or different from each other. 

Meanwhile, referring to FIG. 6B, the second cathode layer 
40 may beformed by depositing the second conductive mate 
rial on the upper and side surfaces of the first cathode layer 30 
and on the portion of the non-display area D2. In this case, end 
portions of the second cathode layer 40 may have a width of 
about 1 mm to about 10 mm from the ends of the first cathode 
layer 30. 

Since the second cathode layer 40 is formed by the sput 
tering method, Voids do not occur in the second cathode layer 
40. Accordingly, the second cathode layer 40 may be formed 
by depositing the second conductive material at a relatively 
fast deposition speed. For instance, in order to form the first 
cathode layer 30 having a thickness of about 500 angstroms, 
the first conductive material is deposited using the heat vapor 
izing method for about 100 seconds at a speed of 5 A/s. Also, 
in order to form the second cathode layer 40 having a thick 
ness of about 2500 angstroms, the second conductive material 
is deposited using the sputtering method for about 100 sec 
onds at a speed of 25 A/s. 

According to one or more embodiments of the manufac 
turing method of the organic light emitting display, the cath 
ode electrodes may be formed without damaging the organic 
light emitting layer. In addition, Voids may be prevented from 
occurring in the cathode electrodes and the deposition speed 
of the conductive materials may be increased. Consequently, 
the organic light emitting layer is protected by the two cath 
ode electrodes, thereby improving the light-emitting quality. 

Although the exemplary embodiments of the present 
invention have been described, it is understood that the 
present disclosure should not be limited to these exemplary 
embodiments but various changes and modifications can be 
made by one ordinary skilled in the art within the spirit and 
Scope of the present disclosure as hereinafter claimed. 
What is claimed is: 
1. A method of manufacturing an organic light emitting 

display, the method comprising: 
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preparing a thin film transistor Substrate including a dis 
play area and a non-display area; 

forming an organic light emitting layer on the display area; 
forming a first cathode layer on the organic light emitting 

layer through a first deposition method; and 
forming a second cathode layer directly on the first cathode 

layer through a second deposition method, 
wherein at least one of the first deposition method or the 

second deposition method is performed by a heat vapor 
izing method. 

2. The method of claim 1, wherein the first deposition 
method is the heat vaporizing method and the second depo 
sition method is a sputtering method. 

3. The method of claim 1, wherein the second cathode layer 
covers a portion of the non-display area. 

4. The method of claim 3, wherein the first cathode layer 
covers an upper Surface and a side Surface of the organic light 
emitting layer. 

5. The method of claim 2, wherein the forming of the first 
cathode layer comprises: 

fixing a mask that is used in forming the organic light 
emitting layer and is spaced apart from the thin film 
transistor Substrate; and 

depositing a conductive material on the organic light emit 
ting layer. 
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6. The method of claim 5, wherein the second cathode layer 

comprises a same material as the first cathode layer. 
7. The method of claim 5, wherein the second cathode layer 

comprises a different material from the first cathode layer. 
8. The method of claim 5, wherein the conductive material 

comprises aluminum (Al), silver (Ag), gold (Au), copper 
(Cu), or an alloy thereof. 

9. The method of claim 4, wherein end portions of the first 
cathode layer have a width of about 0.5 mm to about 5 mm 
from end portions of the organic light emitting layer, respec 
tively. 

10. The method of claim 9, wherein end portions of the 
second cathode layer have a width of about 1 mm to about 10 
mm from the end portions of the first cathode layer, respec 
tively. 

11. The method of claim 1, wherein the first cathode layer 
is thinner than the second cathode layer. 

12. The method of claim 11, wherein the first cathode layer 
has a thickness of about 100 angstroms to about 1000 ang 
stroms, and the second cathode layer has a thickness of about 
1001 angstroms to about 5000 angstroms. 

13. The method of claim 1, wherein the first deposition 
method is the heat vaporizing method and the second depo 
sition method is a method other than the heat vaporizing 
method. 


